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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
inserting hardly detectable watermark data to the signals 
of video images and sound, etc., and the detection 
method. 

SOLUTION: A conversion processing means 1 for 
frequency converting input signals and a pseudo random 
number generation means 21 for deciding the insertion 
position of the watermark data are provided. The input 
signals are transformed to two-dimensional frequency 
components by using a wavelet transformation means 11 
and a pseudo random number PNij is multiplied to the 
transformation coefficient Bi corresponding to a frequency 
and an amplitude. The multiplied result bi is inputted to a 
weighted addition means 23 and the watermark data Wj 
are added. The signals xi to which the watermark data are 
inserted and the signals ri to which the watermark data are 
not inserted generated in a subtraction means 24 are 
inputted to an inverse transformation processing means 3 
and inversely wavelet transformed. In such a manner, the 
watermark data are efficiently inserted to the entire signals 
and a signal position to be hardly perceived by another 
person is selected. 
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(2) 



1 

[»BF»**>«ffl] 

[is*^i ] A^m^ica^Lx-^^ A-r^aa* 

aa> l x - * offi a * n/cft l xaa* 
u 

fitjEa^Lx-^lf A^x^a, a^Lx-^tf A fit 10 

fcffiBO«*/*#*#IS{i^£ LT«U WEJBJftftiS? 

x -/ Xic ^ 7L $ r. i t -T 5 a*>> L -r - 

^IfA^feo 

[» 2 ] A^ff ^-1:1^ Lt-^ SrifA-r SJS*» 

i~ 6 a** L x — ^ W A ;* r^/7t N 20 
t£«fc DS^LA9 fH^-Sr^a/l^^^^M^^^^^ 

«Sr«faa»-e»t^L, ^Lf-^^A^n4^o 

^IfA^ffio 

[!t*JS3 ] iftEaa>Lx — A*x:y:ra, 
«*«***tb*:A^flr*(Ofi«Jc-&t>-ti:-c, *?A-f3 30 

a^Lx — A:frfe, 

[ §t**K 4 ] ittJEa^ L x - 9 If A * x s> Xa, 
/^ffimfi^O^^fcgifaSLS^ffl^TS^^LffAlilB^ 
*^-ra C fc Sr»«i: -f l Xte 2 Ett*>aa*L 

x-^JfA^fe, 

[l»*rg 5 ] flflEa^ L x-* if A* x 3/ Xa, 
A^ff -^<Ojif]$m^£ oT\ If A-f-aS^Lx — ^cofi 
B^^^LTiD^-r^fi^Wrt^W^x^^Srll^^^ 40 

1 Sr»» t "T 5 Mf * * 1 X a 2 Ett^aa* L x - * ff A 

[I8*« 6 ] iffiSSSa* L x- * If A* x y Xa, 

2 fficoaa* L x — ^ 3r jE-ft(O0f ^(iSiCSSI L TAD^S 

1 xa2Ktt<oaa*Lx— *tf A^rffio 

[IS*3S7 ] a^Lx-^tDjf A$tLfc3^LA9 ft 
cto o T ^ 

S^Llf AffiH&»^+5fcAic&fcnfc»Eia«i:* 50 



#g8^ 1 1-32200 

2 

«rEi»ffi»jfta»a»«±^^s/^»bixfcffl[&, a 

WES^S ^f^ X^fll fcixfcaa* L x — * (DAD® $ jxfc 
x-^tti^fc, 

s ] . mmmw-Q^T y xa, 

[0 0 0 1 ] 

7-^^tfAt5g^t7-^ffA^t, *fA£*x/c 

[0002] 

f-, -erco^tiSr^fcAoa^Lx — ^Sr*f A-r-5fi£ 
*«)BB?6^ffiA/ 1 4 5 oofc 5o iS^Lr- ^a, 

[0003] ee^, a^t^— A-ra^is 
a, Bf»xa*^««oiB«*(ca»Sr»»tT^-<^ 

S:-«i-L, 5^L7-^»x., 55«-S«lRli:aaS: 

i@ST% e>nfca^ lt- ^ id t aa^^tt &n 

[0 0 0 4] Bl4a, '<&$k<D^-<? h.'H£»Srffiofca 

^"T, a^^Lx — ^Srff ALfcu^fS-i-Sra i it5t, 
A^ff-^-a i j4SJR#S5 2iZA^/$iX, gf^cOJSffiiaa 
c i £»i+^*>$tl-Ca i * c i t<£5 0 «flSa«[ c i 
a+ 1 XS- 1 ^V>^'^^a^J-C^>5^"C\ a i* c 

[0 0 0 5] JSfcjz, tf At'<^g^Lf- ^ x i ^sftDlS 




3 

3\ZAJj£tl. Jfc^*£^a i * c i <DWL9tiStft{Ztt 

[0 0 0 6] jS^Lt^— ^^fflAS*X7t« *a i * c i 

Sftffci'U -?:<0*WJ£»tta i*ci 2 +xi*ci£ 

= 1 £ & x a i * c i~ -fx i * c i=a i -f x i * 
c i (OS^LA9fa*t&So 10 
[0 0 0 7] ElStt*^ h^ffiS^ffiofca^Lx-- 

&>£o *EIK:*J1^-C\ a^LAD fS*a i + x i * c i 
tt*»»6 2«cA*StL % iE©Hfiaftc i*s»*t& 
ix^o w<Ofc«>jfeUJ£»tea i*ct+xi*ci 2 = 
a i*c i+x it ^CtdC^fE a i * c i + x 

SUSc i tt+ IXtt- ico— «/iSSL»T*fc5<Z>r*, a i 
*c i C>HijE/&53i2 0 t4D , S^Lf-^x i<D&& 

[0 0 0 8] «±<D«fc 5fcft«tt, It, * 

IKS CIS '97-26 B, 199 7 Jtlt ^ 

[0 0 0 9] 

[*9ias»8!:L<k 5 ttiRai L*»L>i^e>, -LEO 
W-Ctt, Lf- * tt A2j«*§-lcH«>£ < Att 

A^S^cO/hSt^-caf-M^^i-i^S 30 

t^tit, a*»Lx — *<DtettiriS|B»lc:fc3 £ ^5 FAB 

[ooio] w<o±9 4tae*oBBH#jce* 

T*stifct(o-c&oT, ffiAt-aa^Lx— ^srj$*n 

En*>aSLiw< <xaBBwX.ic:< <, ^o&SicffitO 40 
SS*a^L^ # — ^ffiA*i£&t>*S^L7 f --^l*tB^rffi 
[0011] 

L x — * *rtf* Ai"3 a^ L 7-'- * tTiA*tetfcoT, A 




4*P>§^ i L - 3 2 2 0 0 



4 

»«i^f^h £jyiu fltjisa^-Lx-^ 

tfA^ryT'll a^L^-^ffAffiB^SWHSLft-cat 
^L, g^Lf- *^*f A£ixfta*ofcfiHB0>fS 

t^#mt-ra t^T-fc^o 

[00 12] *fc*HOIS**2(0«WH:, A^ff-g-M.- 
a*» Lf-^ ^HAt^S^ Lf-^#A^ftt'*)o 

^{f^-ic, g^Lf- *«rff AtSS^Lr- A^ 
x^7*t, a^Lx — ^<O^A^ttfcfH^-^i2f!>^— :/ 

^s/ v^tm^x f9a^LA»?{s-s-srt#5jaKaiS!^»te 
^tt, a^ux— ^fflAffiE*«flaaa"c*^L, a;$> 

Lr- ^<offASH*^ofcffiH<^ft-S-fi!c5)'&#ra,fs # 

£ sr»»t -rs t(0Tfc5 0 

[0013] */c*Hois*«3(055eBfa. »5ftjsi:x 
nfA^f^ii ii^a^m^nfcATjm-^cofii^ic 

^^T, »A+3aa>Lx — *<afiffi£^«LTJU]SL 
-T 5S*f+it*Dff ^t 1 y y^m^fcZt Sr*»{B£ 15 t> 

[0 0 14] *fc*«^|f*^4cO«P^tt, 
tt2 0g^L7 f - ^SAJSi^^T, mJEa^Lx — 

ta^LffAttlfeftSt5:ti#ttt5t(D-Cft 

[0 0 15] *fc*H<7)lf*IS5<7)«e^tt, B*«1X 
«2coa^Lx-^^A^£(c^o^T, WEa^Lx — 
^tfA^xs/^'tt, A^fS ^■OiSjK»«c±oT, ^A-f" 

[0 0 16] *fc*HOB*«6©«Wtt, I»*^S13^ 
tt2^Lf-^ff A^ffi«c*5lNT, WlEa^Lx — 
^tfA^7y^tt, 2 (gcoa^Lx — * &JE'A<D]2ifeij£i 

^mt^Lxi)un^^m^inu^^^ry^^m^tczt 

[0 0 17] 7£tc*m<Dm#iK7 (OJgWtt, g^Lf- 
^^l*A$ixfca^LA9 ft ^iba^Lx — ^Srl*tlJ 
tSiS^Lr-^Wtt-C-fcot, a^^LffiAfiHSr 

E»^«^a»aa«*^x ^ ^-c-?*t>*Lfcffi«r, aa> 

LAD ft -^icigffi^i-ta wti-J: 9 , g^L7- ^coiD 
fI^T77t, MESJi^xs/^T'ffbtLfca^^Lx 



5 

[0018] iktz&m<Dm#m$<Dmw\L m#m7(o 

W&b-tZ k<DXlhZ> 0 

[ooi9] \^±.<DX 0 , g^lr- io 

R»1\ g^Lf-^«f jtLi^< <45, S 
[0 0 2 0] 20 

[0 0 2 1] g5«M&3^IS: l aA^tWf&ff-^ 2 c^tcMI 
T\ i# bixfcM^^^^) i: 7 ^ coaici 0 i I 

la, (i/2. i/2) <o&mmm^^^^ 

*3Jfiv» (1/2, -1/2) <OiSi«EiiBi@7-<yU^ 

5o 40 
[0 0 2 2 ] |g|2tt^3i — y F»iot2^% 

#*^r l/2!Cj(fi/h$nfc«W (*^<>K) LL, L 
H, HL. HH(Offi»i«»^#t>iX5e Mx.fi®«LL 

»a«*i6i*^ i/2Bi*PiB?i#*«ot-, 

fiEri 1 1 / 2 cOBff»aq§ bil5c L L #SE^ft&LK7K¥ 
*|pj£ tfflft»»**s(s«(lBi/2<0*»-c*S3»K H 
L. LHttfiiff*|6lX^*S|£*|ft!fi0ffl«aflr«*sa/i SO 




1^53^ 1 1 -3 2 2 0 0 



6 

[0 0 2 3] ««a L^S*aHttl£#LT. Mlc^J^ 

U-T^O K i (O^ftffift («ft»J«#) £B i t-T5 0 

[0 0 2 4 ] 01 <oiS^» Lt^— A4MS 2 d\ «ffita 
ft84¥S2 l. mW^&2 2, fi^tttf^n®^&2 
3, i»^2 4^TMJMo «ffit&«*£^ 

t2 ia»jEiaapN*«*-rst#t^ p^cits^c 
? ^ .^mnmn? j^p^m i^-c«ffiia» p n sr 

M2 2tts««ija#gi:iouj^B i t««a»«*# 

12 iOffi;/3-r£PN i j <t2rJH|?U IS^b i = 
BixPNi j £UJ2rt-5 tOt*fc5o 

[0 0 2 5] fi^ttf«Qg#l2 3tt*a— ^—*t? 
fe^g^Lf-^WMj 5rA*L, t^O K<Ol*ft 
»K i j Tfi^f+ftSrLfcS^Lx — ^Wj (c^&U 
S^Lf-^W j t*3S^&2 2(Ottl^ff^b iir>>*jQ 

sl, m-^x i = b i +wj sriu^-rs -t>^T*fca 0 m 

g¥S2 4|j:»M^i^Bi^P ) , 

2 2(7)ttl^Mb i 5rM@L/cfS-^r i fcO 

13 1 SmPTU ff-^x i iff-^-r i SrA* U g^LA 

[0 0 2 6] -(DXo ^M^n^^tr-^jfAg 
E<Oiftf^SrSi^-t-5o x^yMfcSnfcA^ffl^te. ? 

-^-b i (ca^stta, i ttfflse&aftt (^ttVo- 
k) %mt>-t 0 m^-B i ds«t , «<oj«a6«iff«<o»&, a 
<Dmxa^(DJ^M^m< ft*) , m^-B i timb£tms$.(D 

1 t fi^Wit*0S^l 2 3 "Cfr 9 o 

[0027] «<Ha»*3i^e 2 1 a, oxui coa» 

T-*)5Mffiia*PNSr*fiE"r-5o ^Ir-^WMi j 

^faaapN^, A^««»ttxa«iit»tt (Hffiftis 

fct><^Srtt5. c(Ofc«>«iBia»PNtaffla«a^7w 
yu^-c-ffl^;tsnfc«ffiia?aPN i j }c$»stL5 0 

0f^cofi5ffiia-» p n i jt'tg^ii^o 

fcfg-^-Sr b i ir-rat, b i=Bi*PNi ji4!J, 
[0 0 2 8] fi*f1-StiD»#S2 3tt, g^Lf-^W 

Mj (oxttico2ii-a> ^A^^nat, ^cofs^i 



7 

j %ihJj~tZ> Q Kfi*I< i j ttfl£%ffi« i ic^t? 

Lf-^Wj £AtL<5;i<t dcfc »9 . a^L^-^A^co 
fcoreKSLTfc, *(£#©£*««fcfea 

[0 0 2 9] !B*f+^*n3f^FS2 3ttfg*b i fCiSa>L 
r-'—^W j ^AD© U St^L A 9 ft ^-x i = b i +W j 

i tcftlW LT*5< wttt-S5*"Cl>iv\ S^L 

«*ofi««>*/h^a;i:T, a^ut^m^-*--^ 

[0 0 3 0] i^I?g2 4-maa*Lr f — ^©if A£*l 
^o/cff^r i — B i — b i 

[0 0 3 1] JfcJ^IIJfi^^flgfciJftSS^L^— ^« 

[0032] iBaf*fti3fflaFffl<Ha«4**a4 1 a, 9 
^ l t-- * »A3g« t H-o«ffiia»***aa:# l t 

*5 9 , PNi jil-PNi j tcox-fo^o 

pn i j i&is^ttu iSffi**B3a««ffiiattPN i 

i' t (l-PNi i) ' S:f«)4SLttJ<o ^ w-C 
Ni=PNi j' Mi = (l-PNi j) ' £ -f 

5o n i aa^L#AffiB*^-ttto*i.fc«iEia»PN 

[0 0 3 3] *|J¥g4 2 a, ii^LAOB^P^AA 



(5) »BflSp 1 1-32200 
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£*x6ir. (s^-pui»ffi*«i3aaF««aa»N \ . mi* 

*£U x i > =PxPNi j' i:r i' =PX ( l - 

PNu) ' ^^t5 0 rne><oiaa»jaaar««a 

SNi, M i £/B^<5^iT\ a^L^— *J$ttJB*!c:a 

[0 0 3 4]?#f ) ixfcft^xr tt8^LA0»**» 

feO«**»x i ' tri' ttaoJ*2pJS*fB:4 3{CA^ 
10 £*L, **j5j^«<DjR«»JMtE xi' tZri'iSft 
S£ix3 0 ^ L-CfSj^coSi: x i ' - Z r i ' asfJ-*£ 
*t£ 0 wO^Offitt, x i ' - r i ' = (b i ' + WM 

j ' ) - r i ' bteZo zzx-m^-b i fm&t-iOSl 

i ' = r i * ttH 9 , a^^Lr-*— ^WM j ' (Dfr^m 
[0 0 3 5] S^LOffASixfc(f§x i 1 coAD^tfJ 

[0036] ±mmM<Dftmx-n, 1 
30 — ^»«oja«a^*^&srfflv^t>iRii:a«^q#ib 

[0 0 3 7] tt±^fc#?Stj:, zzy t ^-^(7)7n 
[0 0 3 8] 

40 a^^Lr ? -^&#^ic)^^a^n{c< < LTtf Ai~ 

5:t^Tt6o *fca^L^>#AS-fT ofciE^cot^tti 

[0 0 3 9] »{CiS*3S2|EttcO|gMi-J;i'Ui. 

tfA^MT\ BJfit^flcica^L^— ^SrSat-ii^i^tf 
50 ^t^"C*5o SfcDCTgftWJ: ^I^^p y?m&& 



(6) 



ftfflW- 1 1-32200 



[0040] mz.imm3(omwiz£ti\^ mm<omm 

[0 0 4 2] »(^»*3S6(0«eB(cJ;ixtf, jS^Lt-'— 
[0 0 4 3] »^l»*3S7, 8<0«Wl;iJ:nii. S^L 
[0 0 4 4] »«C|S*« 8 0>*9!tC 'Jltlii , y h 

[Ell] ^B^OHJStO^flgicio^^STi-Lx-^tf A 
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[H2] MHftl^*5{t5 2 8cjEa»«ao 

[0 3] ^MOHlfi^ffit^JtSiS^L^— 
l£S<Offi/5S0-C'£>£o 
[04] ttJK^a^LT 5 — ^» AKBOWrtW-CJfeS. 
[0 5] ttJlEOiS^LT 5 — ^«tBSSBO«tf«-c*5 0 

1 ^ift&JI^g: 

2 g^Lf-^lfAf^ 

3 iS^m&Jl^iS: 

4 S^Lx— #tttti#«: 

1 l Jx-^i/y HSEft^S 

2 i «ffita»«*^a 

2 2.4 2 

2 3 a^w«t*p»^e 

2 4 

3 1 

4 1 
4 3 
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